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Objectives: To examine the interobserver variability in measuring the abdominal aorta by ultrasound (US) and computed 
tomography (CT). 
Design: A prospective clinical study in a university hospital. 
Materials: Thirty-three patients whose abdominal aortas were scanned both with CT and US as a part of aneurysm 
investigation or for a variety of other reasons. 
Methods: Three radiologists measured abdominal aortic diameters by US and CT. The interobserver differences (IOD) in 
US and CT and intraobserver differences for CT-US-pairs were analysed by various statistical methods. A new concept of 
"clinically acceptable difference" (CAD) was adopted denoting differences of less than 5mm. 
Results: The IOD in US was 2ram or less in 65% of the anteroposterior and 6i% of the transverse measurements and 5mm 
or more in 11% of the anteroposterior and 14% in the transverse measurements in 102 observer pairs for all aortas. The 
IODs were significantly larger in measuring the aneurysmal ortas compared with normal aortas (p < 0.001). The CAD- 
value for the aneurysmal ortas was 84% in the anteroposterior and 82% in the transverse directions. In CT the IODs were 
2mm or less in 62% of the anteroposterior and 66% of the transverse measurements and 5mm or more in 12% of both 
anteroposterior and transverse measurements in 94 observer pairs for all aortas. The CAD-value in the aneurysmal ortas 
was 91% in the anteroposterior and 85% in the transverse directions. There was no significant difference between the US 
and CT CAD-levels. The absolute CT-US difference of an individual observer was 2mm or less in 54%, 5mm or more in 
17% and lOmm or more in 2% of the anteroposterior measurements in the 95 CT-US pairs. In the transverse direction the 
corresponding fi ures were: 2mm or less in 63%, 5mm or more 13% and lOmm or more in 2% of the pairs. The diameters 
obtained by US were smaller in 84% of the cases compared with those of CT in measuring the maximum aortic diameter 
in anteroposterior direction, whereas the same figure for the transverse measurements was 59%. 
Conclusions: Both US and CT measurements are subject o significant interobserver variability that must be taken into 
account in the clinical follow-up of small abdominal aortic aneurysms and in screening studies. Neither of these methods 
can be considered as a "gold standard'. 
Introduction 
There is an increasing need for fol low-up of small 
abdominal aortic aneurysms as more new cases are 
detected each year due to extensive use of ultrasound 
(US) and computed tomography (CT) in abdominal  
diagnosis and screening. The max imum aortic diame- 
ter is the most important parameter to be measured, 
but there is no "gold standard" for its determination 
as both of the mentioned methods are subject to a 
number  of biasing factors and the definitions of the 
max imum diameter are also variable. US has, how- 
ever, emerged as the most practical method for 
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screening and follow-up of infrarenal abdominal 
aortic aneurysms (AAA) because it is relatively sim- 
ple, cheap and speedy to perform and its sensitivity 
approaches 100%. 1-3 Reliable imaging of the aorta of 
an obese patient, who also happens to have an excess 
of intestinal gas can be difficult and in some of these 
cases no information is obtained. 4 When many observ- 
ers are involved in the clinical fol low-up of patients 
with small aneurysms there is the possibility of 
interobserver variation in the measured iameters that 
in some cases may even have an effect on whether the 
patient is operated or not. CT is insensitive to the 
patient's habitus and is considered to be a reliable tool 
in aortic imagining, s It seems, however, to be also 
subject to interobserver variability. 3 The decisions to 
operate or not to operate are based on the results 
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obtained by these methods that are often being 
employed on the patients by different observers 
(radiologists or technicians) at different imes. There- 
fore it is essential to know, how the measurements 
done by several observers are related to each other 
and how the method being used affects the results. 
There are very few reports, where the interobserver 
variability and the intermethodological variability of 
US and CT have been analysed together in the same 
population. The aim of the present study was to 
address these questions by examining patients with 
both normal and aneurysmal ortas at one hospital by 
a group of observers. 
Patients and Methods 
The study included 33 subjects: 14 persons with 
normal aortas (the maximum diameter less than 
30mm) and 19 persons with aneurysmal ortas (max- 
imum diameter equal to or over 30mm at any 
direction measured by any of the observers). The 
subjects with normal aortas had their CT-scans per- 
formed for a variety of reasons and were included in 
the study after asking permission. The patients with 
aneurysmal aortas were either under follow-up or 
their aneurysms were newly detected. None of the CT 
scans were done solely for the purpose of the study. 
Real-time US (Aloka 650, Tokyo, Japan) was per- 
formed by three experienced radiologists using 3.5 
MHz convex transducers. The inherent maximum 
resolution of the US machine was lmm in the 
anteroposterior direction. The abdominal aorta was 
examined from the coeliac artery to the bifurcation 
both transversely and longitudinally. Special care was 
taken to place the transducer calipers directly from 
transverse sonograms on the imagining screen from 
approximately the middle points of the wall echos. 
The CT-scanning (Somatom Plus, Siemens, Germany) 
was done by one of the observers and the images were 
stored on an optical disc from which the readings were 
done afterwards on a workstation using electronic 
calipers. CT-scans included native 10mm slices at 
15mm increments from the xiphoid process to the 
aortic bifurcation. There were four fixed points of 
measurement: suprarenal, at the level of renal arteries, 
2cm and 5cm above the aortic bifurcation and, in 
addition to these, at the maximum infrarenal aortic 
diameter level as determined by the observers from 
the longitudinal axial scan was determined. At each 
point the measurements were done at two planes: 
anteroposterior and transverse. The examiners were 
blinded to each other's results. The US examination 
and the reading of the CT-recordings took place at 
separate sessions with at least some days inbetween. 
There were 102 interobserver pairs of US and 94 
interobserver pairs of CT measurements at each of the 
five measuring points in both planes. There were 95 
CT/US pairs of measuring the maximum infrarenal 
diameter. 
The interobserver and intertechnique differences 
will be reported as follows: 
1. The mean _ standard eviation (range). 
2. Interobserver variability (IOV), which was calcu- 
lated both with the method described by Bland 
and Altman 6 and another method described by 
Fleiss. 7 In the method of Bland and Altman, one 
basically calculates the standard eviation of the 
interobserver differences. The coefficient of 
repeatability is twice the standard deviation 
providing that the mean difference does not 
differ from zero significantly. In the method of 
Fleiss, the variance between the measured iam- 
eters is calculated first. The interobserver varia- 
bility is then reached by first calculating the 
mean of the interobserver variances and then its 
squareroot. 
3. Using the limits of "2mm or less" and "5mm or 
more" as adopted by Lederle et al. 3 and adding 
to these a third category of "10mm or more". 
4. Taking into use a new concept of "clinically 
acceptable difference" (CAD), which expresses 
the proportion of how many of the observed 
differences are less than 5mm. In our mind this 
level of repeatability is at least required and on 
the other hand is acceptable in most clinical 
situations. 
5. By exploring the minimum and maximum val- 
ues of diameters obtained by the various 
observer/method combinations in both direc- 
tions in measuring the maximum diameter in 
each individual AAA patient. 
The confidence limits for the percentages were 
calculated with the formula 1.96×~/p(100-p)/n 
assuming the differences were normally distributed. 
The differences were tested by Wilcoxon matched- 
pairs signed-ranks test, Mann-Whitney U-test or 
Fisher's exact test when appropriate. The statistical 
calculations were performed with PC-statistical pack- 
age (SPSS for Windows ver 6.0.1 by SPSS inc.). The 
term "interobserver difference'(IOD) is used to 
express the absolute difference between two observers 
at any single point of measurement. 
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Results 
The infrarenal aorta could be reliably scanned and 
measured in all patients. The CT information on one 
patient was lost in the storage phase due to a technical 
error. The means for maximum anteroposterior and 
transverse diameters were 17 (12-27)mm and 
19(14-29)mm for the normal aortas. The same figures 
for aneurysmal aortas were 39(24--64) and 42(26-70) 
mm. 
Interobserver differences 
The interobserver differences concerning the max- 
imum infrarenal aortic diameter are presented in Table 
1 and Fig. 1. For the normal aortas the mean IODs in 
the anteroposterior and transverse directions were 
(mean _+ standard deviation(range)mm). 1.7 + 1.5 
(0-7)mm and 1.9 + 1.4 (0-6) mm respectively in US. 
For the aneurysmal aortas the figures were 2.8 + 2.9 
(0-10) mm. The IODs were significantly larger in 
measuring the aneurysmal aortas compared with 
normal aortas (p < 0.001, Mann-Whiney U-test). The 
level of clinically acceptable difference (CAD) was 
84% in the anteroposterior and 79% in the transverse 
directions in the aneurysmal aortas (Table 1). The 
interobserver variabilities calculated by using both the 
method Bland and Altman 6 and the method of Fleiss 7 
are presented in Table 2. In imaging the aneurysmal 
aortas by US there was one pair of observers, whose 
measurements in one plane did not differ significantly 
from each other, while the results of the other pairs did 
show a marked difference (Table 3). When plotting the 
differences of the measurements of an individual 
observer from the mean diameter there was a clear 
tendency for the observer A to have most of his points 
below the line indicating the mean while B had almost 
all of his points above this line and those of C were 
scattered equally on both sides (Fig. 2). This phenome- 
non can be regarded as "observer bias". 
For CT the mean IODs at maximum anteroposterior 
and transverse diameters were 2.4 + 1.9 (0-7) mm and 
2.1 + 1.5 (0-6) mm for the normal and 2.0 + 1.6 (0-6) 
mm and 3.1 _+ 3.5 (0-19) mm for the aneurysmal ortas. 
Other CT-measurements are presented in Table 1 and 
Fig. 1. The CAD values for aneurysmal aortas in the 
two directions were 91% and 85%. There was a similar 
type of bias in the CT observer pairs as in the US 
measurements (Table 3, Fig. 2). The relatively high 
figure for the transverse direction was connected with 
one single patient with whom there were two observer 
pairs with differences 15mm and 19mm. If this case 
were dropped out from the calculations the inter- 
observer variability would amount o 2.2mm. For the 
normal aortas the interobserver variability was 2.0mm 
in anteroposterior and 1.7 mm in transverse direc- 
tions. The CAD-values of CT were bigger than those of 
US in the aneurysmal aortas, but the difference was 
not significant. In the normal aortas there was a 
slightly significant (p = 0.02) difference in the CAD- 
values in the anteroposterior but not in the transverse 
direction. 
Intertechnique differences 
The mean anteroposterior CT-US difference was 
2.6 _+ 3.9 (-3-17)mm transverse 0.8 + 4.4 (-9-19)mm for 
aneurysmal aortas and 1.5 + 2.1(-3-7)mm and 
0.0 _+ 2.3( 4 6)mm respectively for the normal aortas. 
In the aneurysmal aortas the absolute anteroposterior 
Table 1. The degree of differences between the observer pairs in measuring the maximum infrarenal aortic diameter in anteroposterio 
and transverse directions 
Anteroposterior Transverse 
CT % (95% CL) US % (95% CL) p CT % (95% CL) US % (95% CL) p 
Normal aortas 
2turn or less 58 (43-73)% 78 (63-93)% NS 63 (48-78) % 70 (53-87)% NS 
5mm or more 15 (4-26)% 4 (0-10)% 8 (0-16)% 4 (0-10)% 
10ram or more 0% 0% 0% 0% 
CAD-value 85 (74-96)% 96 (90-100)% 0.02 92 (84-100)% 96 (90-100)% NS 
Aneurysmal ortas 
2mm or less 65 (52--78)% 53 (40-63)% NS 54 (41--67)% 53 (40-66)% NS 
5ram or more 9 (1-17)% 16 (6-26)% 15 (5-25)% 21 (10-32)% 
10mm or more 0% 5 (1-11)% 5 (1-11)% 2 (2-6)% 
CAD-value 91 (83-99)% 84 (74-94)% NS 85 (75-95)% 82 (71-93)% NS 
95% CL=95% confidence limits. 
CAD=clinically acceptable difference (by agreement) = difference l ss than 5mm; CT= computed tomography; US=ultrasound. 
p=significance (Fisher's exact test). 
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Fig. 1. Interobserver differences inmeasuring the maximum aortic diameter in normal and aneurysmal ortas. (@) anteroposterior diameter; 
(A) transverse diameter. 
CT-US difference was 2mm or less in 48(95%CI 
35-61)% and 5mm or more in 26(14-38)%. Thus the 
CAD-va lue was 74(62-86)%. The respective figures for 
the transverse direction were 56(43-69)%, 22(11-33)% 
and the CAD value of 78(67-89)%. In the normal  
aortas the absolute anteroposter ior CT-US difference 
was 2mm or less in 61(46-76)% and 5mm or more in 
5(0-12)%. The CAD-value was 95(88-100)%. In the 
transverse direction the figures were 73(59-87)%, 
2(0-6)% and the CAD-value of 98(94-100)%. The 
difference in the CAD-values between normal  and 
aneurysmal  aortas was highly significant (p = 0.0001) 
Table 2. Interobserver variabilities (mm) calculated by the methods 
of Bland and Altman and Fleiss 
CT US 
AP TR AP TR 
Normal aortas 
Fleiss 2.1 1.7 1.6 1.7 
Bland 3.7 3.0 3.0 2.8 
Aneurysmal ortas 
Fleiss 1.8 3.3 2.8 2.6 
Bland 3.1 6.9 5.8 4.6 
CT=computed tomography; US=ultrasound; AP=anteroposterior 
direction; TR=transverse direction. 
measurements.  The max imum anteroposter ior diame- 
ters obtained by US were smaller in 84% (95% CI 
77-91) of the cases compared with those of CT in 
measur ing the max imum aortic diameter in ante- 
roposter ior direction, whereas the same figure for the 
transverse measurements  was only 59% (95% CI 
49-69). When measur ing aneurysmal  aortas, all three 
observers obtained significantly smaller results by  US 
Table 3. The level of significance of the interobserver difference~, 
by observerpairs and patient type in measuring the maximul~ 
infrarenal aortic diameter by the Wilcoxon matched-pairs igned. 
ranks test 
Anteroposterior Transverse 
measurements measurements 
AAA NOR AAA NOR 
I. Computed tomography 
AB 0.01 NS 0.003 NS 
AC 0.001 0.03 0.0004 NS 
BC NS NS 0.02 NS 
2. Ultrasound 
AB 0.002 0.001 NS NS 
AC 0.002 his 0.008 NS 
BC NS 0.008 0.04 0.03 
AB, AC, BC= Observer pairs; AAA= Aneurysmal aortas; NOR= 
normal aortas; NS= not significant. 
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as compared with CT in the anteroposterior di ection, 
while in the transverse direction there was no differ- 
ence between the two methods (Table 4). The trend 
was similar in the normal aortas with two observers 
while the measurements of the third radiologist did 
not show any trend in preference of either method. 
The aortic diameter had no effect on the differences 
between the methods. 
We also explored the minimum and maximum 
values obtained by the various observer/method 
combinations in both directions in measuring the 
largest infrarenal diameter in the AAA-patients to see, 
what possible clinical consequences the variability in 
the results might have for a single patient. There were 
12 separate measurements of the maximum aortic 
diameter (3 observers × 2 methods x 2 directions) 
for each of the 18 patients of whom there were both CT 
and US measurements available. The differences 
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Fig. 2. The differences from the mean diameter of diameters measured by individual observers. (~) observer A; (A) observer B; (O) observer 
C. 
Table 4. Differences between computed tomography and ultrasound in measuring the maximum aortic diameter 
Anteroposterior Transverse 
US<CT US>CT US=CT p US<CT US>CT US=CT p 
Aneurysmal 
Observer-A 14/18 4/18 0 0.02 10/18 4/18 4/18 0.05 
Observer-B 16/18 1 / 18 1 / 18 0.003 5/18 9 / 18 4/18 NS 
Observer-C 14/18 3/18 1/18 0.02 6/18 7/18 5/18 NS 
Normal 
Observer-A 11/14 2/14 1/14 0.009 9/14 5/14 0 NS 
Observer-B 10/13 1/13 2/13 0.006 4/13 8/13 1/13 NS 
Observer-C 5/14 4/14 5/14 NS 6/14 6/14 2/14 NS 
US=ultrasound; CT=computed tomography; Ns=not significant. 
p=level of significance (Wilcoxon matched-pairs signed-ranks test). 
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between the minimum and maximum diametric val- 
ues obtained for the patients varied from 5 to 27mm 
(Fig. 3). If the 40mm operation limit that is recom- 
mended by the Society for Vascular Surgery and the 
International Society for Cardiovascular Surgery 13 
were applied there would be seven patients (39%) in 
whom all the measurements were completely 
unequivocal (= all below or above the limit). In the 
rest, the operative decision would have depended on 
the particular measurement available. 
Discussion 
There is an increasing need for follow-up of small 
abdominal aortic aneurysms detected by the wide- 
spread use of ultrasound in general abdominal diag- 
nostics and many ongoing population screening stud- 
ies for AAA. Ultrasound is the most practical tool 
available for these purposes at the present. The new 
cases detected that become candidates for operative 
treatment are usually rescanned with computed 
tomography to confirm the diagnosis. The prognosis 
of these small aneurysms (under 50-55mm) is unclear 
as so far there are no results of the on-going 
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Fig. 3. Results obtained by different observer/method combinations 
in both anteroposterior and transverse directions in measuring the 
maximum diameter of aneurysmal ortas for individual patients. 
prospective randomized trials (for example the 
ADAM-study 8) of their natural course. The present 
data of their rupture risk is variable; autopsy studies 
indicate that 23% for AAAs measuring 41-50mm were 
ruptured. 9 In clinical studies the 5-year rupture rate 
has varied from 0-15%. l°-12 The maximum aortic 
diameter after which operation is recommended in
good-risk patients varies from 40mm 13 up to 60mm. 14 
The mean annual expansion rate of these small 
aneurysms varies between 2-5mm, 1°A5-17 but can be 
as high as 16mm9 If the expansion rate exceeds 5mm 
in 6 months the operation is usually recom- 
mended)  3"15 AAAs that are asymptomatic, not 
exceeding these limits, are potential subjects for 
continuous follow-up by US. CT offers many advan- 
tages to US for the diagnosis of aortic aneurysms: it is 
insensitive to obesity and intestinal gases, it delineates 
the topography of the intraluminal thrombus and the 
relationship of the aneurysm to the adjacent struc- 
tures. 5 The accuracy of CT and US in measuring the 
maximum aortic diameter is about equal when com- 
pared with intraoperative measurements. 1839 How- 
ever, at present here is no way of knowing what is the 
"right" diameter in unequivocal terms in a particular 
situation. 
The interobserver variability in the aortic imaging 
by US has been dealt with previously in at least four 
papers. 2°-23 Direct comparison between these papers 
is not possible, because the results are represented in
different ways. Akkerdijk et al. 2° used the method of 
Bland and Altman to calculate the repeatability coeffi- 
cient. 6 This figure for anteroposterior diameters was 
2.2mm. 2° Ellis et al. did not directly report the 
coefficient in this same wa)~ but gave the limits 
3-7.5mm for it. 2~ The coefficient of repeatability can, 
however, be retrieved from the data in his report o be 
about 6.2mm for the anteroposterior measurements. 
The same coefficient in the present study was 5.8mm. 
In a third study there were no interobserver differ- 
ences between two ultrasonographers, but there was a 
mean difference of -2.9mm between ultrasonogra- 
phers and radiologists. 22 The interobserver variability 
calculate with the method of Fleiss in the study of 
Yucel et al. was 2.5 mm. 23 By using the same method 
the interobserver variability in the present study was 
2.8mm in measuring the maximum anteroposterior 
aortic diameter of aneurysmal aortas. The inter- 
observer variability has been found to be larger for the 
transverse measurements in all the mentioned studies; 
5.3mm (Akkersdijk)2°; 10-15mm (Ellis)2~; 4mm (Tho- 
mas) 22 and 2.8mm (Yucel). 2B The difference between 
these two planes has been explained by the superior 
axial resolution of the sonographic beam compared 
with its lateral ( = transverse) resolution (Yucel). 23 We, 
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howevel, could not find any difference between the 
two planes of measurement. Our figure for the 
transverse diameters 2.6mm by the method of Fleiss 7 
and 4.6mm by the method of Bland and Altman, 6was 
even smaller than that for the anteroposterior di ec- 
tion. An explanation for this may lie in the variations 
in the US-equipment used as expecially the differences 
of the already inherently poorer lateral resolution of 
the US beam may be enhanced at least in portable US 
machines with lighter construction. There is at least 
one study where the interobserver variability has been 
examined with an artificial laboratory aneurysm 
module. 24 That study used 16 different observers and 
concluded that diameter increases greater than 2.hnm 
in the anteroposterior and 3.1mm in the lateral 
dimension are significant and are not result of inter- 
observer variation. The way the interobserver variabil- 
ity or interobserver differences are presented is cer- 
tainly a matter of taste. We found the form adopted by 
Lederle et al. 3, where the observed differences are 
presented as percentages under or above a certain 
limit to be more illustrative and clear than means or 
repeatability coefficients and used it throughout the 
study. From the clinical point of view one could think 
that interobserver differences of less than 5ram would 
be acceptable. One reason for this is that enlargement 
of a AAA by 5ram or more in 6 months is regarded as 
an indication for operation. 13'~4 Therefore we adopted 
the concept of "clinically acceptable difference" 
(CAD), which was reached in 84% of cases by US. 
There are no previous reports for comparison and an 
appropriate l vel of CAD is open for discussion. With 
the CAD-level achieved in the present study for the 
anteroposterior diameters, which is perhaps the most 
widely used direction of measurement i  the screen- 
ing studies and follow-up, there would be a 16% risk 
that the observed ifference between two measure- 
ments is due to interobserver variability and not to 
real growth of the aneurysm. 
The interobserver variability of aortic measure- 
ments in CT has been studied only once previously. 3 
In that study with over 800 interobserver pairs the 
interobserver difference was 2mm or less in 65% of the 
pairs but 17% differed by 5mm or more. In the present 
study the comparable figures were 65% and 11% with 
188 interobserver pairs at the maximum aortic diame- 
ter. So the results are very similar though the study 
designs were different, he first being a sideproduct of
a very large multicentre screening study and the 
present being specially designed to examine the 
differences. The degree of variability in the CT 
measurements is somewhat surprising and indicates 
that there is no "gold standard" available for the 
unequivocal measurement of aneurysmal ortas. 
The correlation of ultrasound and computed tomog- 
raphy has been dealt with at least in five previous 
papers. 3'19'21'22'25 The results of these studies are 
contradictory. Ellis 2~ found that maximum diameters 
by US were larger compared with those by CT. In 
anteroposterior diameters the difference varied from 
0.1 to 3.1 mm and in lateral diameters 3.2 to 9.1 mm. 
On the other side Thomas et al. 22 found that the US 
diameters tended to be smaller compared with CT by 
an average of 4.4mm. The results of Lederle et aI. 3 
reached a similar result with US diameters being on 
average 2.7mm smaller than those by CT. In that same 
study it was found that the difference was 2mm or less 
in 51% and 5ram or more in 28% of the observer pairs. 
The respective figures of the present study were 54% 
and 17%. We found the US-measurements to be on 
average 2.1mm smaller in the anteroposterior plane, 
whereas in the transverse plane the two methods gave 
similar esults (mean difference 0.4mm). The tendency 
was similar with every single observer while examin- 
ing aneurysmal ortas Grimshaw and Docker 25 did 
not find any difference between the results of the two 
methods in his series of 20 patients. In the present 
study the CT turned out to be more accurate in 
measuring aneurysmal ortas as compared with US 
but there was no difference in this respect in the 
normal aortas. Interobserver differences in US and CT 
from the same studypopulation have not been pub- 
lished previously. 
The differences in results of the various tudies have 
many obvious explanations. One is the variability in 
the definition of what constitutes the maximum aortic 
diameter. We have used the maximum diameter in any 
of the two directions in our previous screening 
studies, 26 which is the same definition as used in the 
on-going ADAM study. 8The aortic tortousity both in 
anteroposterior and lateral directions i  a well-known 
source of variability although it has been found to be 
rare in the widest region of the aneurysm. 3 The 
tortousity in the lateral plane can easily be compen- 
sated in US by directing the transducer perpendicular 
to the long axis of the aorta. In CT this is not possible 
and lateral tortousity can thus result in larger diame- 
ters compared with US. The type of training of the 
observers may also influence the results 22 if both 
ultrasonographers and radiologists are involved in the 
follow-up of the patients. This observer bias has also 
been reported by others 21 and was apparent in the 
present study. In US, the maximum diameter is 
usually searched for from the longitudinal scan of the 
aorta and the measurements are then done with the 
transducer t ansversely tothe long axis of aorta. Here 
is scope for interobserver variation as well. Yucel et 
at. 2B found that the measurement of the maximum 
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diameter performed from the longitudinal image 
showed the least interobserver variability as com- 
pared with the conventional anteroposterior and 
transverse(=lateral) measurements with the probe 
transversely to the aortic axis. There are no other 
papers where this would have been studied. We did 
not perform any measurements from the longitudinal 
scans. 
In conclusion we found a marked interobserver 
variability in measuring aneurysmal aortas using both 
CT and US. This variability was greater in transverse 
planes for both methods and on greater in US than in 
CT. The CAD values were somewhat better for CT, but 
the differences were not significant. In normal aortas 
the situation was vice versa: US measurements ended 
to be more repeatable in both planes and there was a 
significant difference in the CAD-values in the ante- 
rposterior direction. US seemed to give significantly 
smaller values compared with CT in the anteropos- 
terior direction, while there was no marked difference 
in the lateral plane. The results indicate clearly that 
there is no "gold standard" for measuring aortic 
diameter at the moment. These factors must be taken 
into account in the clinical follow-up of patients with 
small aneurysms and in population screening 
studies. 
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